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Brooks AFB, TX. 78235-5501 


Dear Captain Atkins: 


Enclosed please find four copies of a Draft Information Technical Report (ITIR) for the 
surface sampling of Blue Creek of earlier this year. This ITIR was prepared using the 
USAFOEHL-TS Handbook version 2.0. If you have any questions concerning this a 
please call. 


Robert H. ehesean 
Project Manager 


cc:  L. Bilello. 
Project Files 


2 Inverness Drive East, Suite 201 Englewood, CO 80112 ° Phone (303) 790-0770 Fax (303) 790-4411 
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Analytical Methods and Method Detection Limits 


TABLE D-2A. Analytical Methodologies, 
Quantitation Limits for Plant 78 - Aqueous Samples 


Parameter 


COMMON ANTONS 


HYDROCARBONS , PETROL. 


FURNACE AND COLD VAPOR (C,V.) 


MERCURY , TOTAL 


ICAP METAL SCREEN 


ALUMINUM, TOTAL 
ANTIMONY , TOTAL 
ARSENIC, TOTAL 
BARIUM, TOTAL 
BERYLLIUM, TOTAL 
CADMIUM, TOTAL 
CALCIUM, TOTAL 
CHROMIUM, TOTAL 
COBALT , TOTAL 
COPPER, TOTAL 
TRON, TOTAL 
LEAD , TOTAL 
MAGNESIUM, TOTAL 
MANGANESE, TOTAL 
MOLYBDENUM, TOTAL 
NICKEL, TOTAL 
POTASSIUM, TOTAL 
SELENIUM, TOTAL 
SILVER, TOTAL 
SODIUM, TOTAL 
THALLIUM, TOTAL 
VANADIUM, TOTAL 
ZINC , TOTAL 


PURGEABLE HALOCARBONS 


~CHLOROHEXANE 

, 1-DICHLOROETHANE 
»1,1-TRICHL ’ ETHANE 
,1,1,2-TETRACH * ETHANE 
,1,2-TRICHL ' ETHANE 
,1,2,2-TETRACHLOROETHANE 
1, 2-~DICHLOROETHANE 

1, 2~DICHLOROPROPANE 
2-CHLOROETHYLVINYLETHER 
BROMOBENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 

BROMOMETHANE 

CARBON TETRACHLORIDE 
CHLOROBENZENE 


1 
1 
1 
1 
1 
1 


Method 


E418.1 


E245.1 


E200. 
E200. 
E200. 
E200. 
E200. 
E200. 
E200. 
E200. 
E200. 
E200. 
E200. 
E200. 
E200. 
E200. 
E200. 
E200. 
E200. 
E200. 
E200. 
E200. 
E200. 
E200. 
E200. 


sd NES SS SS SI SSS SS SSS SES SI SI 


SW8010 
SW8010 
SW8010 
SW8010 
SW8010 
SW8010 
SW8010 
SW8010 
SW8010 
SW8010 
SW8010 
SW8010 
SW8010 
SW8010 
SW8010 
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Detection Limits; 


Detection 
Limit 
(mg/L) 


gtZ 
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2 
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and Practical 


Practical 
Quantitation 
Limits 
(mg/L) 


5.6 
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TABLE D-2A. Analytical Methodologies, Detection Limits, and Practical 
Quantitation Limits for Plant 78 - Aqueous Samples 


Practical 


Detection Quantitation 

Limit Limits 
Parameter Method (mg/L) (mg/L) 
PURGEABLE HALOCARBONS (Continued) 
CHLOROETHANE SW8010 0.003 0.015 
CHLOROFORM SW8010 0.0002 0.001 
CHLOROMETHANE SW8010 0.0004 0.002 
CIS-1,3~DICHLOROPROPENE SW8010 0.002 0.01 
DIBROMOCHLOROMETHANE SW8010 0.0005 0.0025 
DIBROMOMETHANE SW8010 0.005 0.025 
DICHLORODIFLUOROMETHANE SW8010 0.009 0.045 
METHYLENE CHLORIDE SW8010 0.002 0.01 
TETRACHLOROETHENE SW8010 0.0002 0.001 
TRANS-1 , 3-DICHLOROPROPENE SW8010 0.002 0.01 
TRANS-1 , 2~DICHLOROETHENE SW8010 0.0005 0.0025 
TRICHL ' FLUOROMETHANE SwW8010 0.005 0.025 
TRICHLOROETHENE SW8010 0.0006 0.003 
VINYL CHLORIDE SW8010 0.0002 0.001 
PURGEABLE AROMATICS 
BENZENE SW8020 0.0007 0.0035 
CHLOROBENZENE SW8020 0.001 0.005 
DICHLOROBENZENE SW8020 0.0012 0.006 
ETHYLBENZENE SW8020 0.001 0.005 
TOLUENE SW8020 0.001 0.005 
AYLENES , TOTAL SW8020 0.002 0.01 
SEMIVOLATILE ORGANIC COMPOUND 
1-NAPHTHYLAMINE SW8270 0.00481 0.02405 
1—-CHLORONAPHTHALENE SW8270 0.00551 0.02755 
1,2-DIPHEN ‘HYDRAZINE SW8270 0.00771 0.03855 
1 ,2-DICHLOROBENZENE SW8270 0.0002 0.001 
1,2,4-TRICH'’ BENZENE SW8270 0.00026 0.0013 
1,2,4,5~TETRACHLOROBENZENE SW8270 0.00856 0.0428 
1,3,DICHLOROBENZENE SW8270 0.00108 0.0054 
1,4-DICHLOROBENZENE SW8270 0.00012 0.0006 
2-~CHLOROPHENOL SW8270 0.00014 0.0007 
2~-METHYL PHENOL SW8270 0.00042 0.0021 
2-METHLYNAPHTHALENE SW8270 0.00043 0.00215 
2~NITROPHENOL SW8270 0.00090 0.0045 
2~NITROANILINE SW8270 0.00114 0.0057 
2-PICOLINE SW8270 0.0162 0.081 
2-CHLORONAPHTHALENE SW8270 0.00023 0.00115 
2-NAPHTHYLAMINE SW8270 0.00376 0.0188 
2,3,4,6 TETRACL’ PHENOL SW8270 0.00896 0.0448 
2,4-DICHLOROPHENOL SW8270 0.00018 0.0009 
2,4-DINITROTOLUENE SW8270 0.00122 0.0061 
2,4-DINITROPHENOL SW8270 0.00171 0.00855 
2,4~DIMETHYLPHENOL SW8270 0.00014 0.0007 
2,4,5-TRICHL’ PHENOL — SW8270 0.00046 0.0023 
2,4,6-TRICHL’ PHENOL SW8270 0.00017 0.00085 
2,6-DINITROTOLUENE SW8270 0.00093 0.00465 
2,6-DICHLOROPHENOL SW8270 0.00915 0.04575 
3-NITROANILINE SW8270 0.00153 0.00765 
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TABLE D-2A. Analytical Methodologies, Detection Limits, and Practical 
Quantitation Limits for Plant 78 - Aqueous Samples 


Practical 


Detection Quantitation 
Limit Limits 
Parameter Method (mg/L) | (mg/L) 


SEMIVOLATILE ORGANIC COMPOUND (Continued) 


3-METHY LCHOLANTHRENE 
3,3°~DICHL’ BENZIDINE 
4-—-BROMOPHENY LPHENY LETHER 
4-METHYL PHENOL 
4-NITROANILINE 
4-CHLOROPHENYLPHENYLETHER 
4-CHLORO-3-METHYLPHENOL 
4-CHLOROANILINE 

4-—-AMINOBI PHENOL 
4-—-NITROPHENOL 
4,6-DINITRO-2-METHYLPHENOL 
7,12—-DIMETHYLBENZ(A)ANTHRANCEN 
A~,A-DIMETHYLPHENETHYLAMINE 
AC ENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 

ANILINE 

ANTHRACENE 

BENZIDINE 
BENZO( A) ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(GHI ) PERYLENE 
BENZO(K ) FLUORANTHENE 
BENZOIC ACID 

BENZYL ALCOHOL 

BIS( 2—~ETHYLHEXYL ) PHTHALATE 
BIS(2-CHL ISOPROPYL) ETHER 
BIS(2-CHLOROETHYL ) ETHER 
BIS (2-CHLOROETHOXY )METHANE 
BUTYLBENZYLPHTHALATE 
CHRYSENE 
DI-N-BUTYLPHTHALATE 
DI-N-OCTYLPHTHALATE 
DIBEN’ (A,H)ANTH 'CENE 
DIBENZ(A,J)ACRIDINE 
DIBENZOFURAN 
DIETHYLPHTHALATE 
DIMETHYLPTHALATE 
DIPHENYLAMINE 

ETHYL METHANESULFONATE 

F LUORANTHENE 

FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
INDENO(1,2,3-CD)PYRENE 
ITSOPHORONE 

METHYL METHANESULFONATE 
N-NITROSODIPHE ‘ AMINE 
N-NITROSO-DI-N-BUTYLAMINE 
N-NITROSODI-N~PROPYLAMINE 
N-NITROSOPIPERIDINE 


SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
5W8270 


Ooococooocoocoocoooooooocooocooocococcooococooooocoococoooecoooocoooecoqooooo 


.00550 
00194 
00029 
.00040 
00192 
-0004 

00048 
00034 
0325 

00188 
00151 
.00544 
00712 
-00018 
00016 
00345 
00522 
-00031 
0694 

00015 
00014 
.0004 

. 0006 

. 00083 
00159 
-00035 
00157 
. 00053 
-00014 
- 00024 
. 00106 
.00155 
- 00086 
00247 
.00082 
-0327 

.00017 
.00085 
00042 
.00415 
.00778 
. 00069 
00044 
- 00034 
00027 
00083 
.00014 
00081 
00018 
.00677 
00027 
. 00863 
00069 
0155 


(olohelLololololololololoholokolohololo lo kolololoho loko holololololololololo loo lolohololokolokolololololor~ 


0275 
-0097 
.00145 
002 

. 0096 
002 
0024 
.0017 
-1625 
- 0094 
.00755 
0272 
. 0356 
. 0009 
0008 
01725 
0261 
-00155 
347 
00075 
.0007 
-002 
.003 
00415 
-00795 
.00175 
-00785 
00265 
0007 
0012 
-0053 
.00775 
0043 
.01235 
-0041 
» 1635 
00085 
00425 
0021 
02075 
. 0389 
.00345 
-0022 
.0017 
.00135 
00415 
- 0007 
00405 
0009 
. 03385 
.00135 
.04315 
00345 
.0775 
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TABLE D-2A. Analytical Methodologies, Detection Limits, and Practical 
Quantitation Limits for Plant 78 - Aqueous Samples 


Practical 
Detection Quantitation 
Limit Limits 
Parameter Method (mg/L) (mg/L) 


A 


SEMIVOLATILE ORCANTC COMPOUND (Continued) 


N-NITROSODIMET ' AMINE SW8270 0.00715 0.03575 
NAPHTHALENE SW8270 0.00013 0.00065 
NITROBENZENE SW8270 0.00055 0.00275 
P—~DIMETHY LAMINOAZOBENZENE SW8270 0.00359 0.01795 
PENTACHLOROBENZENE SW8270 0.00538 0.0269 
PENTACHLORONITROBENZENE SW8270 0.0198 0.099 
PENTACHLOROPHENOL SW8270 0.00091 0.00455 
PHENACETIN SW8270 0.0222 0.111 
PHENANTHRENE SW8270 0.00023 0.00115 
PHENOL SW8270 0.00051 0.00255 
PRONAMIDE SW8270 0.0105 0.0525 
PYRENE SW8270 0.00083 0.00415 


TABLE D-2B. Analytical Methodologies, 
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Detection Limits, and Practical 


Quantitation Limits for Plant 78 - Soil Samples 
eee 


Parameter 


Method 


Practical 


Detection 
Limit 


(mg/kg) 


Quantitation 
Limits 


(mg/kg) 


A 


COMMON ANTONS IN SOIL 
HYDROCARBONS , PETROL 


COLD VAPOR (C.V.) 
MERCURY 


ICAP METAL SCREEN 


- ALUMINUM, SED 


ANTIMONY , SED 
ARSENIC, SED 
BARIUM, SED 
BERYLLIUM, SED 
CADMIUM, SED 
CHROMIUM, SED 
COBALT, SED 
COPPER, SED 
IRON, SED 
LEAD, SED 
MAGNESIUM; SED 
MANGANESE, SED 
MOLYBDENUM, SED 
NICKEL;,SED 
POTASSIUM, SED 
SELENIUM, SED 
SILVER, SED 
SODIUM, SED 
THALLIUM, SED 
VANADIUM; SED 
ZINC , SED 


SEMIVOLATILES 


-NAPHTHYLAMINE 
2-DIPHENYLHYDRAZIN,S 
2~DICHLOROBENZENE 
2,4-TRICHLRBENZENE 
2,4,5-TETRACHLOROBENZENE 
3-DICHLOROBENZENE 

1 ,4-DICHLOROBENZENE 
2~CHLORONAPHTHALENE 
2-PICOLINE 
2-METHYLNAPHTHALENE 
2-CHLOROPHENOL 

2-METHY LPHENOL 
2-NITROPHENOL 
2~NAPHTHYLAMINE 
2-NITROANILINE 
2,3,4,6-TETRACHLOROPHENOL 
2,4-DINITROTOLUENE 


1 
1 
1 
1 
1 
1 


? 
? 
b 
3 
> 


E418.1 


SW7471 


SW6010 
5W6010 
5W6010 
SW6010 
sW6010 
SW6010 
5SW6010 
5W6010 
SW6010 
SW6010 
SW6010 
SW6010 
SW6010 
5W6010 
SW6010 
SW6010 
SW6010 
SW6010 
SW6010 
5W6010 
SW6010 
SW6010 


SW8270 
SW8270 
SW8270 
SW8270 
5W8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
5W8270 
5W8270 
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TABLE D-2B. Analytical Methodologies, 
Quantitation Limits for Plant 78 — Soil Samples 


Detection Limits, 


000008 


and Practical 


Parameter 


Method 


Detection 
Limit 
(mg/kg) 


Practical 
Quantitation 
Limits 

(mg/kg) 


A 


NEMIVOLATILES (Continued) 


2,4~-DIMETHYPHENOL 
2,4-DINITROPHENOL 

2 ,4-DICHLOROPHENOL 
2,4,5-TRICH ‘PHENOL 
2,4,6-TRICHLRPHENOL 

2 ,6-DICHLOROPHENOL 
2,6-DINITROTOLUENE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 
3,3~DICHLOROBENZIDINE 
4-~BROMOPHENYL PHENYL ETHER 
4-CHLOROPHENYLPHENYL ETHER | 
4—~CHLOROANI LINE, SED 
4-CHLORO-3-METHYLPHENOL 
4—~NITROPHENOL 
4—-METHYLPHENOL 
4-NITROANILINE 
4-AMINOBIPHENYL 
4,6-DINITRO-2-METHYLPHENOL 
7,12-DIMETHYLBENZ(A)ANTHRANCE 
A~,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE, SOIL 
ACENAPHTHYLENE, SOIL 
ACETOPHENONE 

ANILINE 

ANTHRACENE, SOIL 

BENZIDINE 

BENZO(A) ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE,S 
BENZO(K)FLUORANTHENE 
BENZOIC ACID 

BENZYL ALCOHOL 

BIS (2~CHLOROETHOXY )METHANE 
BIS(2-CHL' ISOPROPYL) ETHER 
BIS(2-CHLOROETHYL) ETHER 
BIS(2-ETHYLHEXYL) PHTHALATE 
BUTYL BENZYL PHTHALATE 
CHRYSENE 
DI-N-OCTYLPHTHALATE 
DI~N-BUTYLPHTHALATE 
DIBENZ(A;,J) ACRIDINE 
DIBENZO(A,H) ANTHRACENE 
DIBENZOFURAN 
DIETHYLPHTHALATE 
DIMETHYLPHTHALATE 
DIPHENYLAMINE 

ETHYL METHANESULFONATE 
FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 


SW8270 
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TABLE D-2B. Analytical Methodologies, 
Quantitation Limits for Plant 78 - Soil Samples 


Detection Limits, 


000009 


and Practical 


Parameter 


SEMIVOLATILES (Continued) 


HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
INDENO(1,2,3-CD)PYRENE 
ISOPHORONE 

METHYL METHANESULFONATE 
N-NITROSODI-N-PROPYLAMINE 
N-NITROSODIPHE ' AMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOPIPERIDINE 
N~NITRSO-DI-N-BUTYLAMINE 
NAPHTHALENE | 
NITROBENZENE 

P-DIMETHY LAMINOBENZENE 
PENTACHLOROBENZENE 
PENTACHLORONITROBENZENE 
PENTACHLOROPHENOL 
PHENACETIN 

PHENANTHRENE 

PHENOL 

PRONAMIDE 

PYRENE 


1, 2~TETRACHLOROETHANE 
1~TRICHLOROETHANE 

2, 2~TETRACHLOROETHANE 
2-— TRICHLOROETHANE 
DICHLOROETHANE 

1 ,1-~DICHLOROETHENE 

1 ,2,-DICHLOROPROPANE 

1 ,2-DICHLOROETHANE 
1-CHLOROHEXANE 
2-CHLOROETHYLVINYL ETHER 
BROMOBENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 

CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 

CHLOROFORM 
CIS~1,3-DICHLOROPROPENE 
DI BROMOCHLOROMETHANE 
DIBROMOETHANE 
DICHLOROBENZENE , TOT. 
DICHLOROBENZENE ,TOT. 
DICHLORODIFLUOROMETHANE 
METHYL BROMIDE 
METHYLCHLORIDE 

METHYLENE CHLORIDE 
TETRACHLOROETHYLENE 
TRANS-1, 2-DICHLOROETHENE 


1,1, 
L,i, 
Lsds 
Laks 
1,1 


Method 


SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 
SW8270 


SW8010 
SW8010 
SW8010 
SW8010 
SW8010 
SW8010 
SW8010 
SW8010 
SW8010 
SwW8010 
SW8010 
SW8010 


~ S$W8010 


SW8010 
SW8010 
SW8010 
SW8010 
SW8010 
SW8010 
SW8010 
SW8010 
SW8010 
SW8010 
SW8010 
SW8010 
SW8010 
SW8010 
SW8010 


Detection 
Limit 


(mg/kg) 
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TABLE D-2B. Analytical Methodologies, Detection Limits, and Practical 
Quantitation Limits for Plant 78 ~ Soil Samples 


Practical 
Detection Quantitation 
Limit Limits 
Parameter Method (mg/kg) (mg/kg) 


rn 


PURGEABLE HALOCARBONS (Continued) 


TRICHLOROETHY LENE SW8010 0.1259 0.6295 
TRICHLOROF LUOROMETHANE SW8010 1.0489 5.2445 
TRICHLOROPROPANE SW8010 1.0489 5.2445 
T-1,3-DICHLOROPROPENE SwW8010 0.4195 2.0975 
VINYL CHLORIDE SW8010 0.0881 0.4405 
PURGEABLE AROMATICS 

BENZENE SW8020 0.1468 0.734 
BROMOBENZENE SW8020 1.0489 5.2445 
CHLOROBENZENE SwW8020 0.2098 1.049 
ETHYLBENZENE SW8020 0.2098 1.049 
TOLUENE SW8020 0.2098 1.049 
XYLENES , TOTAL SW8020 0.4195 2.0975 
EPTOX 

2,4,5-TP/SILVEX SW1310 0.021 0.105 
2,4-D SW1310 0.0819 0.4095 
BHC ,G( LINDANE ) SW1310 *0.0105 *0.0525 
CHLORDANE SW1310 *0.021 *0.105 
ENDRIN SW1310 *0.021 *#0.105 
HEPTACHLOR SW1310 *0.021 *0.105 
MERCURY, TOTAL SW1310 **#0.0005 ~#*#0.0025 
METHOXYCHLOR SW1310 #0.21 *1.05 
TOXAPHENE SW1310 *2.1005 *10.5025 


xThese units are in terms of ug/l. 
xxThese units are in term of mg/1. 
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FOOTNOTES FOR THE EVALUATION OF THE PLANT 78 QUALITY CONTROL 
SUMMARIES: 


1, This a computer rounding artifact. In fact the target is 13333 mg/kg, the found value 
is 14194 mg/kg, and the recovery is 106%. This is within acceptance criteria. 
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Glossary of Terms and Symbols 


000059 
DEFINITIONS 


Trip Blank: A sample bottle is filled with ASTM Type II Reagent Water in the 
laboratory, transported to the site, handled like a sample, and returned to the laboratory 
for analysis (trip blanks are not to be opened in the field). The trip blank for soils is 
Type II Reagent Water just as in the case of water samples. 


Ambient Conditions Blank: Type II Reagent Water is poured into a samples container 
at the site, the is handled like a sample and transported to laboratory for analysis. 


Equipment Blank: Type II Reagent Water is poured into the sampling device, or 
pumped through it (in the case of sampling pumps), transferred to the sample bottle, 
and then transported to the laboratory for analysis. | 


Duplicate: | Two samples collected independently at a sampling location during a single 
act of sampling. Field duplicates shall be disguised so that laboratory personnel 
performing the analyses are not able to determine which samples are duplicates. 


Method Blank: Method blanks consist of analyte-free water or soil, processed in the 
exact manner as the samples within a batch, using identical reagents and solvents. 


Sample Matrix Spike: | For every 20 samples, a sample is selected that represents the 
matrix and is spiked in duplicate with analytes specified for each method. 


Surrogate Spikes: Surrogate spikes are compounds that are added to every sample 
analyzed, including the standards, blanks, matrix spikes and QC check samples, to assess 
the recovery of the method. 


Standard Matrix Spikes/QC Check Sample: A QC check sample consists of either an 
EPA reference, NBS-traceable reference, or an in-laboratory prepared spike into a 
standard matrix (typically deionized water) using stocks made independently of the 
calibration standards (i. e. same as a standard matrix spike). The QC check sample or 
standard matrix spike can serve one or two purposes depending on the method: 


1) Verify the standard calibration using and independent standard. This 
occurs when the method involves direct analysis of the sample. 


2) Differentiate between sample matrix interference and analytical procedural 
error. Sample matrix spikes that fall outside of precision and/or accuracy 
acceptance criteria indicate either a matrix interference or a problem with 
the standard analytical procedure. An acceptable QC check sample 
provides strong evidence that a matrix interference is present. 


